project. All those listed as authors have expressed views that have been incorporated into this working paper. Inevitably, the final paper does not represent the agreed views of these authors; it provides, however, an agreed overview of the points raised in the June 2010 meeting, and of the arguments explored and positions put forward.
The meeting, discussions, and the successful collaboration in relation to this piece suggests that, despite differences in viewpoints, it is indeed possible for a holistic approach to be taken to obtaining, protecting and using essential environmental technologies and for a broad ranging debate to continue.
We have all learned a great deal from our discussions, from the opportunity to reflect upon one's ideas when these are challenged from the perspective of an apparently unrelated discipline and also from discussion of arguments from different jurisdictions and of the extent to which they may suggest avenues to be pursued elsewhere. If anyone would like to become involved in the project, or would like further information, they are welcome to contact Dr Brown, abbe.brown@ed.ac.uk. The next step in the project will be a further expert meeting in December 2010, at which more detailed papers will be presented developing in greater depth the points explored here, and which will form the base for a scholarly edited collection. For now, all comments on the work done so far are most welcome.
How important is IP in responding to climate change?
If groundbreaking and unique technology is developed which can have a significant impact on mitigation, adaptation or information provision in relation to climate change; and if a patent is obtained in respect of it; then this would lead to the patent owner having the ability to exclude others from making or using that technology.
This would mean that the patent owner could control the use of technology which, if it was made available more widely, could offer greater benefits to society.
Concern at the potential power of patent owners has already received significant attention in other industries, such as health, biotechnology and communications. How apt is a comparison between these other fields and climate change technologies; can climate change technologies really be said to be "essential"? In relation to mitigation, the prevailing view from our discussions was that in most cases, the comparison is not fitting. Firstly, there are alternative sources of renewable energy.
The power of a patent owner is limited to the technology which is the subject of the patent; a wave-power related patent would control only the invention in question, not all innovation in the wave sector, and not all renewable technologies. Even if a patent had been obtained at the birth of harnessing wave power in the 1970s, 24 this would not have an adverse impact on the ability of innovators and business to work in other sectors of renewable energy, for example wind power. 25 Secondly, patents are national rights. Thus, even if one patent owner owned all patents in relation to wave power in the UK, this would not in itself enable it to control work in wave technologies, throughout the world. 26 Even if a patent owner did own patents for these wave-power technologies in several countries, then, given the point made above, other forms of renewable technologies could still be explored in those countries, and may indeed be more suitable as a result of geographical differences -say, Wind Power in Continental Europe or Anaerobic Digestion, used to produce Biogas, in China.
Thirdly, studies regarding technologies and climate change suggest that more than one technology will continue to be relevant. The McKinsey Curve 27 sets out the deployment cost of a range of technologies necessary to reduce global warning by 2 degrees centigrade by 2030, and suggests that all options should be explored for there 24 The Salter Duck, developed by Professor Steven Salter of the University of Edinburgh lay at the start of harnessing wave power. to be a prospect of emissions being reduced. 28 Yet a 2010 study should also be borne in mind, as it argued that the public is more likely to respond to new technologies (eg buy more efficient light bulbs) rather than make changes to their own behaviour (eg turn out the lights). 29 This discussion suggests that new technologies can make a contribution in relation to mitigation, even if they are not essential. Yet it can be argued that it is indeed appropriate to use the term "essential technologies" in relation to mitigation. The first situation when this would be so involves cement. At present, 3.8% of global carbon dioxide (CO2) emissions come from cement. 30 Much of this is generated by those economies which are becoming affluent quickly; for example, China is reliant on cement. If there were to be new technologies which allow for the production of cement with minimal emissions of CO2 and other associated pollutants such as mercury, and such technology was patented, this may enable private control of steps which could be taken to mitigate climate change. 31 Secondly, a patent owner may obtain or purchase patents for important technologies across the renewable sector-for example, wave, wind and biogas. Each patent may not confer power, but the combined suite may do so -producing what could be termed an essential patent owner. It is not clear, however, if this is a significant practical concern, given the differences between these different industry sectors. Thirdly, a patent may involve an element of infrastructure upon which several sectors of renewable energy may depend. 28 The McKinsey Curve suggests that insulation has the potential to abate roughly 4 giga-tonnes of CO2 per year which would cost around -9Euros per tonne; new forms of energy generation such as solar could abate 30 giga-tonnes of CO2 per year, but it would cost 20Euros per tonne. 29 Thus as with other technologies, the owner of a software patent may be in a position of significant power if it could be established that an invention is particularly important for addressing climate change and no feasible substitutes are available.
Owners of copyright and database rights could also be in a position of significant power in respect of the dissemination of particular data sets -and in some jurisdictions, the data sets themselves could be the subject of IP. be imposed on the power of the IP owner to encourage the dissemination of these essential technologies. These perspectives will now be explored.
Limiting or enhancing the power of IP

The international framework
The relationship between private IP rights and public bodies and interests is, as noted, Health, passed by the WTO at Doha ("The Doha Declaration"). 61 This declaration states that it is consistent with article 31 TRIPS 62 for states to pass legislation which limits the power of IP owners in relation to national health emergencies, provided that the legislation meets the requirements set forth in article 31. The legal status of declarations is, however, unclear. 63 It is also debatable whether or not the Doha
Declaration did have an impact on the attitude of IP owners, and of states, to the licensing of IP to deal with national health emergencies. 64 Further, the Doha Declaration was made in an entirely different context, motivated by the threat of the spread of the AIDS epidemic in sub-Saharan Africa. The need for climate mitigation, adaptation and information technologies can be argued to be distinct from the urgent need for medicines to address an unanticipated epidemic rapidly advancing through a population. Some may consider the two issues to be linked, however, if it could be established that a particular spread of disease occurred as a result of climate change, rather than being one which would have been expected in any event. Yet there is a great risk that such a declaration in the climate context could, in a counterproductive manner, delay implementation of more pragmatic, and less contentious, solutions, such as encouraging the further development of climate-related technologies.
More practically, if a declaration were to be pursued, in spite of these risks, what might it say?
The technology and information
How might the term "essential technology" be described in a clear and transparent manner, consistent with good governance which has sought for the UNFCCC and In summary, there is the potential (albeit slim), for a declaration to be made. It could be made at the WTO, WIPO or the UNFCCC. Consistent with our aim of a holistic approach, a declaration could be pursued in parallel, in each of the three bodies. This would be a novel approach; but if there were such declarations, this would send a strong statement as to the balance of interests between private and public, reward and openness, which the international community considered appropriate. It would also remove some of the opportunities for forum shopping and regime shifting which may arise if, say, a declaration is made only at WIPO, which could be argued to be irrelevant if dispute should arise in relation to, say, the Kyoto Protocol or TRIPS.
Scope for a wide approach to existing international obligations
Given the points made above regarding international dispute settlement, the system of most interest is that of TRIPS. Vienna Convention states that treaty provisions are to be interpreted in good faith, in accordance with the ordinary meaning to be given to the terms of the treaty, in their context and in light of their object and purpose; Article 31(2) provides that the context will include agreements made between the parties in relation to the treaty; Article 31 (3) states that account shall also be taken of agreements between the parties regarding its interpretation and sub-section (c) provides that any relevant rules of international law which are applicable in the relations between the parties should be taken into account when interpreting a treaty. 87 For discussion of this and the extent to which decision makers could or should look more widely, see Accordingly, the human rights contribution to the decision making process is likely to be balanced, or in favour of the obligations imposed by TRIPS in relation to patents, rather than to support limits on patents. If patented technology could be argued to be essential, then the focus shifts to access. This could contribute, then, to a discussion of what is an appropriate limit on the rights of a patent owner within TRIPS, in particular to article 31; but it still may not prevail.
A different declaration
The review so far has focused on the view of those states that would seek to limit IP.
As can be seen there are a number of difficult issues that confront these states. The declaration approach could also be used to try to accomplish these quite different goals. A declaration of this nature could recognise the possibility of extending patent terms to overcome processing delays that impede the dissemination of particular technologies. 110 However, just as was seen in relation to declarations limiting the power of IP, the political feasibility of achieving a declaration of this type is unlikely.
In the future, this project will further consider the relationship of IP in facilitating the development and distribution of climate-related technologies.
Summary
This review suggests so far that only a small range of technologies are likely to be capable of being considered essential such that they must be shared, be that for free or for payment. It also suggests that the present international regimes which are relevant to this question -UNFCCC, WIPO, WTO do not provide straightforward means for this to be achieved, either through declaration or through dispute resolution. This is particularly so given the wide range of views which exist in relation to the topic, notably the positive points which can be made about IP and arguably the strong linkage between IP and human rights. Does this mean that a focus on access to technologies in the broader context is misconceived?
The importance of technologies
It is submitted that it is not. The Accord resulting from the Copenhagen Climate This raises a number of questions. On the one hand, trade secrets provide greater protection in the sense that protection does not expire after a set term, as patents do when they expire. There are also rules regarding the extent to which there is disclosure of the invention (and in the United States, through disclosure of the best mode), thus suggesting that patents do make a contribution to the public dissemination of innovation. 132 On the other hand, the trade secret owner runs the risk that a competitor either independently develops the same or similar technology or derives it through reverse engineering. Once this occurs, the trade secret owner loses the ability to control the technology itself.
It should be borne in mind, however, that often an innovation cannot be used effectively unless patents, know how and information are all transferred. It is important, therefore, to develop a solution which includes both patents and information when considering technology transfer; but also to avoid a system which imposes such restrictions on patents that an innovator may be tempted to choose to rely exclusively on trade secrets -and thus, potentially, permanent and private control of the information, which undermines the information dissemination goal which the patent system perpetuates.
Other forms of encouraging innovation can be learnt from diverse and individual activities carrying on throughout the world, where IP and control of information is not sought. 133 Lessons may also be learnt from approaches taken to biotechnology and traditional knowledge, which will be explored more as this project progresses. 134 In 
Funding
There may be a range of forms of encouraging innovation and transferring the results.
Yet the question frequently returns to money. In 2010, the need for more investment in private companies working with climate change technologies has been the subject of press comment and wide discussion. 136 The lack of clarity regarding the future policy of the United States in relation to climate change also is said to be a deterrent to investors. 137 If there is no IP, or there are more limits on IP, would a potential investor feel assured of its ability to control the technology, without a competitor able to reproduce it more cheaply, given that the other need not seek to recover the investment costs? For this reason, venture capitalists see the obtaining and protection of IP as being at the heart of any technology investment. 138 energy vow which provides funds to assist businesses in engaging in environmentally sustainable activities. It is unclear what stance will be taken to any IP. 139 Prizes, discussed above, are also relevant here.
When considering funding options, there is again the question of a holistic approach.
How readily can businesses pursue these opportunities? For example, does the security sought by the banks impose a great burden on businesses (eg a mortgage over the entire farm), such that the farmer will not chose to pursue a project such as the generation of bio-gas from waste (say, on a small part of the farm)? These positions may seem reasonable from the perspective of both the banks and the farmer -but they lead to a lack of action and the contribution to responding to climate change (albeit likely minimal) which would have come about if one particular project had been pursued. 140 If a government wishes to encourage new technologies in responding to climate change, then steps should be taken to make it much easier for investors to invest and businesses to accept.
Towards a (really) holistic approach
Thus the attitude of venture capitalists, banks, and IP owners might be less important than a collaborative (state and private) and collective (global and national) stance to addressing climate change. This stance would need to involve individuals, states (who pass regulations and legislation, provide some funding, and have international treaty responsibilities), international bodies, investors, businesses and IP ownerswith a focus less on control and mandatory limits on it, and more on partnership.
As has been seen, obligations, other than those relating to IP, do already exist in relation to states -in relation to human rights and through the UNFCCC and Kyoto
Protocol. There are systems in place in the UNFCCC to encourage more collaboration, such as flexibility mechanisms which can engage private companies in the climate change effort 141 and which allow countries to lower the costs of achieving emissions targets by accessing opportunities in countries where it is most cost effective to do so. 142 With IP rights being more firmly placed in the private sector, from the IP side it will be a question of whether or not private businesses will share technologies (of different levels of importance) or choose to engage in practices which might not appear the most profitable in the short term. If a cogent reason can be provided for businesses to do this (such as medium-or long-term profitability, positive public relations or activities forming part of a corporate social responsibility programme, as is discussed below), there is greater prospect of action in the private sector, or by the private and state sectors together, than from the state acting alone. 165 The area is governed by the general rules on a refusal to supply set out in Aspen Skiing, which was not an IP case. 166 The US Supreme Court has sought to limit the doctrine to when there is an existing relationship of supply. 167 In the EU, case law suggests that refusal to licence will be an abuse of a dominant position only in "exceptional circumstances", where the refusal prevents the development of a new product or technical development, for which there is unmet consumer demand in a (possibly hypothetical) other market, in respect of which there is a risk of elimination of viable competition and there is no objective justification for the refusal.
168
For this to be relevant in relation to access to technologies and climate change, the question of the importance of the technology again arises -here, in relation to market definition. Before an IP owner can be found to be in a dominant position in a market, and questions of abuse and refusal to share are considered, the market in which the IP exists must be defined.
Market definition
Similar approaches are taken to this in different regimes, with key questions being measuring demand and supply substitutability for the market for products or services and the geographic market definition, given a sufficient price change or incentive. 169 Market definition can be viewed as at the heart of the question of access to essential technologies. Is the market "technologies which can assist in addressing climate change"? If so, then there are many substitutes available -wind, wave, biogas, insulation. A wide definition might be supported by the fact that Governments do have some choices, under the flexibility mechanisms discussed above, as to how they choose to meet their obligations under the Kyoto Protocol. This might suggest that a wider definition of the market is appropriate. This in turn will make it less likely that any one patent owner will be in a dominant position in such a wide market. 170 On the other hand, a company might choose to exploit its local infrastructure and climate eg is there a natural resource such as wave or wind? Both are present in
Scotland. Yet if a company chooses to trade in wind, and wishes access to a patent in relation to wind technologies, then the fact that the company could move to wave and utilise other natural resources will not mean that wind technologies are part of the same market as wave technologies. For this, it would need to be shown that the same expertise and infrastructure could be used to move from one to the other -unlikely so. regarding access to and transfer of technology on fair and most favourable termsalthough in the context of the Convention on Biological Diversity, such terms are subject to being "mutually agreed." This will also be explored further in the project.
For refusal to share to be abuse when access is sought to an existing essential technology which will merely be reproduced, and not developed or made into something new, a new approach to "exceptional circumstances" would be required.
There is some support for this in the EU in early decisions and also in the decision of the European Commission in Microsoft, which calls for all relevant matters to be taken into account, rather than a more rigid and structured test. 177 
Other roles for competition
Arguments have also been made in the US and in the EU 178 that it can be in breach of competition law to fail to disclose the ownership of a patent in relation to a formal standard 179 -fixed by say an international organisation such as the ITU, as is discussed above, by a private industry group such as the ETSI 180 or the W3C 181 -or to license the patent on FRAND terms. There have been no decided cases on this issue by courts.
182
A role for competition may also be found in relation to concerns expressed regarding so-called "patent trolls". The "troll" is a fairly new and unclear term. It is one which could arguably be applied to any IP owner who seeks to enforce or assert its exclusivity, the very purpose of IP rights; it is becoming increasingly used, however, in relation to non practising entities. These bodies either buy patents and then charge fees for others to license them (rather than making or developing the invention themselves); or obtain patents with a broad scope of protection and then license them to others to see if there is a marketplace, thus incurring only opportunity costs and the initial patent application/maintenance fees.
183
The focus on the development of climate change technologies driven partly by the Kyoto Protocol and ongoing UNFCCC work on technology transfer, could lead to non practising entities seeking to acquire a suite of patents related to climate changeboth within and across industries, eg some relating to wind and some to cement. If such an entity were to refuse to license its patents, and thereby fail to work the invention in the marketplace, solutions to this might lie within patent law itself.
Article 5A of the Paris Convention provides that states can introduce compulsory licensing where there is insufficient working of an invention -but this applies only after three years from grant. 184 In the early period after grant, therefore, there could be an important role for Competition questions can also arise when partnerships are reached, just as suggested by the proposal above. Competition law is concerned about agreements being reached by players in a market. 185 In the past, competition regulators in the USA and the EU did not accept that it could be in the interests of competition for there to be exclusive licensing of IP. 186 The current regimes accept that licensing of IP can be in the interests of competition. 187 In the EU again, it should also be borne in mind that draft Guidelines were issued in 2010 on Horizontal Cooperation Agreements. These suggest that environmental benefit is to be a relevant (although unlikely a decisive) factor when considering competition questions. 188 These factors combine to suggest that if there was to be greater use of partnership, competition may not object.
State Aid
A further issue to be explored is state aid. The UK may decide that it would encourage greater use of wave or wind power and impose more subsidies or incentives, eg Feed In Tariffs introduced in the UK in April 2010, 189 or the UK might fund prizes as discussed above in relation to carbon capture storage. There is also an argument that the state should purchase essential patents and then license these in its country, and exchange or cross license patents to other states which have taken a similar approach. 190 But would this be consistent with EU competition law regarding state aid? 191 These points will also be explored further in the project.
Conclusion
We are at the start of an exciting journey. There is a need for a wide and holistic consideration of the importance of IP, and different types of technology, in responding to climate change. This project has sought to provide an initial discussion.
It will introduce further new perspectives as it proceeds, in the first instance through a second meeting of experts in Edinburgh on 10 December 2010. In addition to the new fields referred to in this working paper, regard should also be had to the possible contributions to be made by the interfaces between economics and innovation, economics and geosciences and labour and employment questions.
Although there is an important role for high level scrutiny involving academics, practitioners and international organisations, there is also a need for clear and workable solutions which can be used -and which can be used now, without too much of a burden being placed on business and international institutions. Based on our initial discussions, a possible solution has three main strands:
-enabling patents to be obtained more quickly and clearly to assist businesses and investment which continue to be based in IP;
-encouraging greater exploration, though government agencies, international bodies and other organisations, of forms of encouraging and disseminating innovation which are not based in IP, and providing umbrella means of supporting them; and -a greater willingness to share essential or important IP when it is sought. This could be explored under the auspices of Corporate Social Responsibility and also form part of a wide collaborative programme.
there is an essential technology that this should be shared to all who wish it through FRAND, through a state or group of states buying technology and then making it available free of charge, or indeed, that it should be made available to all free of charge. Others, however, caution that such a declaration or declarations would be counter-productive, leading to yet more political debate between politically irreconcilable ideologies and diverting resources from more pragmatic solutions.
Each of these points remains at a preliminary stage. We hope to develop these throughout the rest of the project and provide a wide, yet workable, suggestion(s) for ensuring greater access to and development of technologies, of all kinds, within their wider regulatory, market and funding frameworks, which can assist in responding to climate change. All of the proposals are ambitious -yet a strong message is that action is required; and the existing parallel approaches can and should be improved.
